Introduction
Let M and N be compact smooth Riemannian manifolds (M possibly having a boundary) with metrics and g respectively. Let m and n denote the dimensions of M and N. For a C 1 -map f : M ! N the p-energy density is de ned by e(f)(x) := 1 p jdf x j p (1) and the p-energy by E(f) := Z M e(f) d : (2) Here, p denotes a real number in 2; 1 , jdf x j is the Hilbert-Schmidt norm with respect to and g of the di erential df x 2 T x (M) T f(x) (N) and is the measure on M which is induced by the metric. In local coordinates E(f) is given by: E U (f) = 1 p Z ?
(g ij f)@ f i @ f j p 2 p dx :
Here, U M and IR m denote the domain and the range of the coordinates on M and it is assumed that f(U) is contained in the domain of the coordinates chosen on N. Upper indices denote components, whereas @ denotes the derivative with respect to the coordinate variable x . We use the usual summation convention. First we consider variations of the energy-functional of the form f " = f + "' with ' 2 C 1 0 (B (x); IR n ) with B (x) U such that f " (U) is contained in the domain 1 This work is supported by the Swiss National Science Foundation. 1 of the coordinates chosen on N provided j"j is small enough. On the other hand, vanishing variations of the form
with ' 2 C 1 0 (B (x); IR m ) and j"j small enough, lead to
If M is locally Euclidean, this can be rewritten as
For a non-constant metric this reformulation is in general not possible since Remarks: (a) can be replaced by any smooth compact Riemannian manifold M which is locally at.
(b) In the last section we will actually construct examples of non-stationary weakly p-harmonic maps.
Existence of a global weak solution
In this section we establish a special case of the following theorem, which is proved in 9]. The approximate solutions of the p-harmonic ow constructed in the proof will be used in Section 3 to establish the existence of multiple solutions. Proof ( In fact, as a consequence of the partial integration rule for the discrete operator @ (h) , we obtain
and moreover
for arbitrary " > 0. This allows to pass to the limit in the rst term in equation (16) 
This allows to pass to the limit in the p-Laplace term of equation (16) (and in the boundary condition). Now, we are left with the problem to do this also on the right-hand side of (16). To overcome this di culty, we use a similar technique as in 3].
By taking the wedge product of (16) with f (h) , we get 
Using the facts that f 2 L 1 (0; 1; W 1;p ( ; S n )) and @ t f 2 L 2 (0; 1; L 2 ( )) and an approximation argument we obtain that = f^' and = f ' are admissible testfunctions in (23) and in (24). Subtracting the resulting equations and using (25), we get @ t f ? div(jrfj p?2 rf) = jrfj p f in distributional sense. Thus f is a weak solution of (11) and (12).
By passing to the limit in (17) we get the energy inequality stated in the theorem.
Proof of Theorem 1
We assume that f 0 : ! S n is weakly p-harmonic but not stationary. That means that for some index
In order to prove Theorem 1, it is su cient to show that the weak solution f constructed in the previous section is not constant in time. To do this we use a similar idea as in 1].
Using variations of the form (5) for the energy E g we nd that for the approximating solutions f (h) introduced in the previous section there holds
Let us assume by contradiction that the limit function f is constant f( ; t) = f 0 This allows to pass to the limit in (27) and we get @ jrfj p = p @ (jrfj p?2 @ f j @ f j ) in contradiction to (26) which proves that (28) cannot hold true.
Now we have the two distinct solutionsf( ; t) = f 0 and the limit f of the approximating functions f (h) . Then f (x; t) = ( f 0 (x) for t f(x; t ? ) for t > is an in nite family of solutions of (11) and (12) (11) and (12) is unique.
Examples of non-stationary p-harmonic maps
We show now that there exist non-stationary weakly (m ? The combination of (30) and (31) gives the desired result.
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It is easy to see that e.g. for a dilatation v: x 7 ! x with 6 = 1 the condition (29) is violated.
